Abstract: The beamline after positron production target for the proposed experiment E-166 is discussed. The beamline includes bending magnets and solenoid to deliver polarized positron beam from the target to polarimeter. 
INTRODUCTION
The proposed experiment E-166 is designed to demonstrate the possibility of producing longitudinally polarized positrons from circularly polarized photons. Layout and general description of experiment are given in Ref. [1] . It utilizes a low emittance 50 GeV electron beam passing through a helical undulator in the FFTB. Circularly polarized photons generated by the electron beam in undulator hit a target and produce electron-positron pairs. Outcoming positron and electron beams have to be separated from each other and from outcoming photon beam. The purpose of post-target optics is to select the positron beam and to deliver it to a polarimeter keeping positron beam polarization as high as possible. An additional solenoid might be required to transport the beam through the wall to increase signal-to-background ratio in polarimetry. We consider several design schemes (see Figs. 1 -10) . Parameters of the beamlines are summarized in Table 1 .
POSITRON TRACKING
Particle tracking is performed using BEAMPATH code [2] . Initial positron distribution after interaction of photon beam with 0.5 RL Ti target was calculated using the EGS4 program [3] adapted for polarized beam [4, 5] . It was assumed that positrons are produced by 11.7 MeV γ -flux. Outcoming positrons have a large energy spectrum (from 0 to 10 MeV) and transverse emittance of 0.016 π·m·rad (see Fig. 11 ).
Particle tracking was accompanied with integration of the Thomas-BMT equation [6] , describing the precession of the spin vector S:
where G is the anomalous magnetic moment of the positron, E is the electrical field, and B ⊥ and B II are components of the magnetic field perpendicular and parallel to particle velocity. The spin advance at a small distance dz is described as a matrix [7] :
where components D x , D y , D z are defined by the equations:
and prime means derivative over longitudinal coordinate, ' = d/dz. Matrix (2) describes spin precession in Cartesian coordinates. In a bending magnet with a design orbit radius R, spin is corrected according to the matrix
which describes rotation of a system of coordinates to the angle of θ = -dz/R at every integration step.
Initially, the spin vector of each positron is pointed along momentum vector. During beam transport, the spin vector precesses, resulting in the depolarization of the beam. We define the longitudinal polarization as an average of the product of the longitudinal component S z and the value of polarization, P, summed over all positrons:
The initial value of longitudinal polarization is <P z > = 0.41. Depending on the beamline configuration, the polarization of the final beam will be within the range of 0.41...0.88, depending on energy of selected particles. Several possible configurations of post-target beam optics are considered below. 9 ). An additional magnetic field of 1.2 Tesla at the target is required to confine the emitted positron beam with its large momentum spread. In the Cornell flux concentrator [9] , the field is distributed over a distance of 8 cm and has a peak value of 0.8 Tesla (see Fig. 10 ).
BEAMLINE WITH 90 o MAGNET

Beam dynamics in bending magnet
In Table 3 , the results of beam dynamics in a Beamline # 2 with a SLAC flux concentrator and 90 o bending magnet are presented. Simulations indicate that in presence of flux concentrator, the value of transmission efficiency is increased by a factor of 3.
Beamline with an additional solenoid
In order to improve a signal-to-background ratio in positron polarimetry of the positron beam, an additional shielded alcove of the length of a few meters might be required [10] . To deliver beam through the shield, a solenoidal field can be used along the beam transport (Beamline # 3, see Fig. 3 ). The required magnetic field to confine a circular beam with normalized emittance ε and radius a is B = 2 mc e ε a 2 .
After the bending magnet the beam emittances are ε x = 0.04 π·m·rad, ε y = 0.0027 π·m·rad.
Taking the larger value of beam emittance, ε = 0.04 π·m·rad, the required magnetic field to confine the beam with radius a = 1.75 cm is B= 0.46 Tesla. Due to unequal emittances, ε x ≠ ε y , the beam is not in equilibrium with magnetic field and a solenoid with an aperture larger than 1.75 cm is required. Table 4 and Fig. 13 show the results of the beam dynamics simulation in Beamline # 3 containing a 90 o bending magnet followed by a 3 m long solenoid with an aperture radius of D x = 2.5 cm. Simulations show that in a solenoid with a magnet field of B ≥ 0.5 Tesla, the beam is successfully transmitted through the transport system without significant losses.
BEAMLINE WITH TWO 90 o MAGNETS
Numerical integration of Eq. (1) in the considered beamlines indicates that spin depolarization is small. Spin precession in a bending magnet is
where α is a bending angle. For α = π/2 and γ = 20 the precession angle is ϕ = 3.6·10 -2 or 2 o . In order to avoid any depolarization, the S -bend scheme containing two 90 o magnets can be used (see Figs. 4, 5, 6 ). In the S -bend beamline, particles pass through two 90 o bends of opposite polarity and depolarization in the first bending magnet is compensated by the second bending magnet. Additionally, a flux concentrator can be used just after the target to confine more particles.
In Table 5 
